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Purpose of the study: This study aimed to analyze changes in systolic and
diastolic blood pressure following wet cupping therapy as a non-
pharmacological intervention for hypertension control.

Methodology: An analytical pre—post experimental study was conducted
involving 32 adult participants undergoing wet cupping therapy. Blood
pressure was measured before and after intervention using standardized
procedures. Data were processed through editing and coding stages and
analyzed using paired-samples t-test or Wilcoxon signed-rank test based on
normality distribution. Statistical significance was set at p < 0.05.

Main Findings: The mean change in systolic blood pressure was 1.09 + 8.20
mmHg, while the mean change in diastolic blood pressure was 0.31 + 7.06
mmHg. Twelve participants (38%) experienced a reduction in systolic blood
pressure. However, overall differences in systolic and diastolic values before
and after therapy were not statistically significant (p > 0.05).

Novelty/Originality of this study: This study advances current evidence by
positioning wet cupping therapy within an evidence-based non-
pharmacological hypertension control framework and by separately analyzing
systolic and diastolic hemodynamic responses using standardized statistical
procedures.
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1. INTRODUCTION

Hypertension remains one of the most significant global public health challenges, contributing
substantially to cardiovascular morbidity and mortality worldwide [1]-[3]. Persistent elevation of systolic and
diastolic blood pressure is strongly associated with stroke, coronary artery disease, heart failure, and chronic
kidney disease [4]-[6]. Although pharmacological therapy has proven effective in reducing cardiovascular risk,
long-term adherence remains suboptimal due to side effects, economic burden, limited access to care, and
patient-related factors [7], [8]. Consequently, there is growing interest in non-pharmacological approaches that
are safe, accessible, culturally acceptable, and capable of complementing standard medical treatment [9]-[11].
Within this context, complementary and integrative therapies are increasingly explored as potential adjuncts in
hypertension control.
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Cupping therapy, particularly wet cupping (Hijama), represents one of the oldest forms of traditional
medical practice and is widely utilized across Middle Eastern and Asian communities [12]-[14]. In contemporary
healthcare discourse, cupping therapy is categorized within complementary and alternative medicine and is often
sought by patients as part of holistic health management [15]-[17]. Biophysiologically, wet cupping involves
controlled negative pressure followed by superficial skin incisions to facilitate blood extraction [18], which is
hypothesized to influence microcirculation, autonomic nervous system balance, oxidative stress pathways, and
inflammatory mediators mechanisms that may be relevant to blood pressure regulation [19], [20]. Despite its
historical longevity and widespread community acceptance, the clinical evidence supporting its role in
cardiovascular modulation, particularly in hypertension management, remains inconsistent and methodologically
limited.

A critical review of existing literature reveals several research gaps. Previous studies have used small
sample sizes, lacked rigorous experimental controls, or failed to clearly distinguish between systolic and
diastolic responses as distinct physiological outcomes [21], [22]. Most studies have focused on short-term effects
without sufficient analytical emphasis on hemodynamic modulation patterns [23]. Integration of cupping therapy
within a broader framework of evidence-based non-pharmacological hypertension management strategies
remains limited [24]. Consequently, the scientific position of cupping therapy in modern cardiovascular
prevention remains unclear, leading to uncertainty among clinicians and policymakers regarding its potential
inclusion within integrative care models.

The present study addresses these gaps by systematically analyzing changes in systolic and diastolic
blood pressure following cupping therapy within a structured non-pharmacological intervention framework.
Unlike previous descriptive or tradition-centered narratives, this research emphasizes objective hemodynamic
indicators as primary endpoints, thereby strengthening clinical interpretability. The novelty of this study lies in
its analytical focus on differential blood pressure components (systolic versus diastolic), its positioning of
cupping therapy within contemporary hypertension control paradigms, and its contribution to the evidence base
required for integrative health policy development. By bridging traditional therapeutic practice with measurable
cardiovascular outcomes, this study advances the discourse from cultural validation toward clinical evaluation
[14], [25].

The urgency of this research is underscored by the escalating prevalence of hypertension and the global
call for cost-effective, community-based preventive strategies. In resource-constrained settings, where access to
continuous pharmacological therapy may be limited, evidence-informed complementary interventions could
provide supportive options for risk reduction. Establishing the role of cupping therapy in non-pharmacological
blood pressure management is therefore not only academically relevant but also strategically important for
public health innovation. Through rigorous analysis of systolic and diastolic blood pressure changes, this study
seeks to clarify whether cupping therapy can be positioned as a scientifically grounded adjunct in hypertension
control, contributing to safer, more integrative, and patient-centered cardiovascular care.

2. RESEARCH METHOD

2.1. Study Design

This study employed an analytical pre—post experimental approach with a single-group design to
evaluate changes in systolic and diastolic blood pressure following wet cupping therapy as a non-
pharmacological intervention [26]-[28]. Although measurements were conducted at a single time frame for each
participant, the structure of data collection was longitudinal at the individual level (Before—after comparison),
enabling within-subject analysis of hemodynamic changes. The research was conducted at Rumah Sehat Afiat
Cinere, a community-based complementary health service facility. Data collection took place from April 1 to
August 21, 2023. This setting was selected due to its structured implementation of wet cupping therapy and
standardized clinical recording practices, which supported data reliability and procedural consistency.

2.2. Population and Sample

The study population comprised adult clients undergoing wet cupping therapy during the study period.
Eligibility criteria included individuals aged >18 years who voluntarily underwent cupping therapy and agreed to
blood pressure assessment before and after the procedure. Participants with incomplete measurements, unstable
clinical conditions, or contraindications to cupping therapy were excluded to ensure internal validity. The
required minimum sample size was calculated using a paired mean difference formula for continuous outcomes,
resulting in a total of 32 participants to achieve adequate statistical power for detecting clinically meaningful
changes in systolic and diastolic blood pressure. Consecutive sampling was applied to minimize selection bias
and enhance transparency in recruitment [29], [30].
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2.3. Variables and Measurements

The primary outcome variables were systolic blood pressure (SBP) and diastolic blood pressure (DBP),
measured in mmHg before and immediately after the intervention. Secondary descriptive variables included age,
sex, primary complaint, prior cupping experience, number of cupping points, and anatomical location of cupping
points. Blood pressure was measured using a calibrated digital sphygmomanometer under standardized resting
conditions. Participants were seated comfortably for at least 5 minutes prior to measurement, with back support
and arm positioned at heart level. Two measurements were obtained for each time point, and the average value
was recorded to improve accuracy [31], [32].

To ensure standardized interpretation of blood pressure categories, classification was based on the
criteria from the Seventh Report of the Joint National Committee (JNC VII). The classification framework used
in this study is presented below. Before presenting the classification table, it is important to note that
categorization supports both descriptive epidemiological interpretation and subgroup analysis of hemodynamic
changes.

Table 1. Classification of Blood Pressure (JNC VII)

Blood Pressure Classification Systolic (mmHg) Diastolic (mmHg)
Normal <120 and <80
Pre-hypertension 120-139 or 80-89
Hypertension Stage 1 140-159 or 90-99
Hypertension Stage 2 >160 or >100

This classification framework allowed stratification of participants based on baseline blood pressure
status, thereby strengthening analytical depth and contextual interpretation of intervention effects.

Wet cupping therapy was administered by trained practitioners following standard operational
procedures at the facility. The intervention consisted of skin sterilization, application of suction cups to
predetermined anatomical points, controlled superficial incisions, and secondary suction to facilitate blood
extraction. The number and location of cupping points were recorded for each participant to allow exploratory
subgroup analysis.

The procedure duration ranged between 15-30 minutes. Post-intervention blood pressure measurements
were conducted after participants had rested for approximately 10—15 minutes to reduce acute procedural stress
effects.

2.4. Data Analysis

Data management followed a structured and transparent workflow. The initial stage involved on-site
editing to ensure completeness and consistency of recorded data [33], [34]. Incomplete forms were immediately
clarified with participants whenever feasible; otherwise, the data were excluded according to predefined criteria.
Subsequently, data coding was performed to facilitate statistical analysis using IBM SPSS Statistics version 20.
Continuous variables were entered numerically, while categorical variables were coded systematically to prevent
entry errors. Normality testing (Shapiro—Wilk test) was conducted to determine data distribution. If the
distribution of pre—post differences was normal, a paired-samples t-test was applied to evaluate mean differences
in SBP and DBP. If normality assumptions were violated, the non-parametric Wilcoxon signed-rank test was
used. Statistical significance was determined at a p-value < 0.05 with 95% confidence intervals reported where
applicable. This analytical approach ensured methodological rigor by aligning statistical testing with data
characteristics, thereby minimizing inferential bias. To enhance methodological transparency, the overall
structure of the study is illustrated in the following research flow diagram.

Population Normality Paired t-test /
Identification Testing Wilcoxon Test

Eligibility Screening
(Inclusion—
Exclusion Criteria)

Interpretation of
Hemodynamic
Changes

Data Editing and
Coding

Post-Intervention

Informed Consent Measurement
(SBP & DBP)
Baseline ; -
Measurement (SBP \IRIE;S;[;E glllg
& DBP)

Figure 1. Research flow
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2.5. Ethical Considerations

All participants provided informed consent prior to inclusion. Confidentiality of personal data was
maintained through anonymized coding. The intervention was performed by certified practitioners to ensure
patient safety and adherence to clinical standards.

3. RESULTS AND DISCUSSION

A total of 32 participants who underwent wet cupping therapy at Rumah Sehat Afiat Cinere between
April 1 and August 24, 2023 met the inclusion criteria and were included in the final analysis. All participants
completed both pre- and post-intervention blood pressure measurements; therefore, no attrition occurred during
the study period. Table 1 presents the baseline demographic characteristics of the participants. The majority were
male (72%), while females accounted for 28% of the sample.

Table 1. Distribution of Participants by Sex (n = 32)

Sex Frequency (n) Percentage (%)
Male 23 72
Female 9 28

The predominance of male participants reflects the higher utilization of cupping therapy among men in
this setting during the study period. Age distribution is summarized in Table 2. Participants were predominantly

young adults aged 19-24 years (56%). The proportion of participants decreased progressively with increasing
age.

Table 2. Distribution of Participants by Age Group (n =32)

Age Group (years) Frequency (n) Percentage (%)
19-24 18 56
25-30 4 13
31-36 4 13
37-42 2 6
43-48 3 9

52 1 3

The relatively small representation of older adults may be attributed to the exclusion of individuals with
established hypertension or unstable medical conditions.

Participants reported various motivations for undergoing cupping therapy. As shown in Table 3, the
most common reason (41%) was routine health maintenance or general wellness without a specific complaint.

Musculoskeletal discomfort (28%) and upper respiratory symptoms such as cough and cold (19%) were also
reported.

Table 3. Distribution of Participants by Primary Reason for Cupping (n = 32)

Reason for Therapy Frequency (n) Percentage (%)
Routine/Health Maintenance 13 41
Muscle Pain/Fatigue 9 28
Cough and Cold Symptoms 6 19
Other Complaints 4 12

These findings suggest that cupping therapy in this setting is commonly utilized as a preventive or
wellness-oriented intervention rather than solely for disease-specific management.

Table 4 summarizes participants’ prior exposure to cupping therapy. Most participants (43%) were first-
time users, while 38% had undergone the procedure 2—5 times, and 19% had more than five previous sessions.

Table 4. Previous Experience with Cupping Therapy (n = 32)

Frequency of Previous Therapy Frequency (n) Percentage (%)
First-time 14 43
2-5 times 12 38
>5 times 6 19

Baseline and post-intervention systolic and diastolic blood pressure values were compared to evaluate
the hemodynamic impact of wet cupping therapy. The mean change in systolic blood pressure (post minus pre)
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was 1.09 + 8.20 mmHg, while the mean change in diastolic blood pressure was 0.31 + 7.06 mmHg. Table 5
summarizes the overall pre—post blood pressure measurements.

Table 5. Pre- and Post-Intervention Blood Pressure (n = 32)

Parameter Mean Change (mmHg) Standard Deviation (%)
Systolic Blood Pressure 1.09 8.20
Diastolic Blood Pressure 0.31 7.06

Although the mean differences appear modest, individual responses varied considerably.

A total of 12 participants (38%) experienced a reduction in systolic blood pressure after therapy,
whereas the remaining participants showed either no change or a slight increase. Similar variability was
observed in diastolic measurements. The distribution of directional changes is presented in Table 6.

Table 6. Direction of Blood Pressure Change After Cupping Therapy (n =32)
Outcome Systolic n (%)
Decrease 12 (38%)
No change / Increase 20 (62%)

Normality testing was performed prior to selecting the appropriate statistical test. Based on data
distribution, either a paired-samples t-test or Wilcoxon signed-rank test was applied accordingly. Statistical
testing demonstrated that the observed mean differences in systolic and diastolic blood pressure did not reach
statistical significance at the 0.05 level (p > 0.05). Thus, within this sample of predominantly normotensive
young adults, wet cupping therapy did not produce a statistically significant short-term reduction in systolic or
diastolic blood pressure.

Overall, the results indicate that while individual variability in blood pressure response was observed,
the average changes in systolic and diastolic blood pressure following wet cupping therapy were small and not
statistically significant. These findings suggest that in a relatively young, largely non-hypertensive population,
cupping therapy may not exert a substantial acute hemodynamic effect. However, the presence of blood pressure
reductions in a subset of participants indicates potential individual responsiveness, warranting further
investigation in larger and clinically hypertensive populations.

This study examined the role of wet cupping therapy as a non-pharmacological approach to blood
pressure control by analyzing changes in systolic and diastolic values before and after intervention. The findings
demonstrate that although a proportion of participants experienced reductions in systolic blood pressure (38%),
the overall mean changes in both systolic (1.09 + 8.20 mmHg) and diastolic (0.31 = 7.06 mmHg) blood pressure
were small and statistically non-significant. These results suggest that, within a predominantly young and largely
normotensive population, wet cupping therapy did not produce a substantial acute hemodynamic effect.
However, the observed inter-individual variability indicates that certain participants may respond differently to
the intervention, raising important considerations for patient selection and clinical context [35].

The absence of statistically significant reductions in this study contrasts with several previous
investigations reporting meaningful decreases in blood pressure following cupping therapy, particularly among
hypertensive populations [36]. Many earlier studies have suggested that cupping may improve microcirculation,
modulate autonomic balance, and reduce oxidative stress mechanisms that could contribute to blood pressure
reduction [37]. Nevertheless, much of the existing literature is characterized by methodological limitations,
including small sample sizes, lack of control groups, heterogeneous participant profiles, and insufficient
differentiation between systolic and diastolic responses [38]. Furthermore, a considerable number of prior studies
have focused primarily on hypertensive or older populations, whereas the present study predominantly involved
young adults, most of whom were not clinically hypertensive at baseline [39], [40]. This difference in population
characteristics may partially explain the modest effect observed. In normotensive individuals, physiological
homeostatic mechanisms tightly regulate blood pressure, potentially limiting the magnitude of observable
reductions after a single complementary intervention.

The novelty of this study lies in its explicit positioning of wet cupping therapy within the contemporary
framework of non-pharmacological hypertension control and its analytical emphasis on distinct systolic and
diastolic outcomes rather than generalized blood pressure trends. By treating systolic and diastolic parameters as
separate yet related hemodynamic endpoints, this study contributes to a more nuanced understanding of
cardiovascular responses to complementary interventions. In addition, the study integrates standardized
measurement procedures and transparent statistical selection based on data distribution, thereby strengthening
methodological rigor compared with many tradition-centered descriptive reports. Rather than presuming
therapeutic benefit based on historical or cultural validation, this research adopts an evidence-oriented approach
that critically evaluates measurable cardiovascular outcomes.
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From a clinical and public health perspective, the findings carry important implications. First, the
results suggest that wet cupping therapy should not be positioned as a primary acute strategy for lowering blood
pressure in normotensive young adults. However, the variability in individual responses indicates the possibility
of subgroup-specific benefits, particularly among individuals with elevated baseline blood pressure or autonomic
imbalance. Second, the high proportion of participants undergoing cupping for health maintenance rather than
specific disease management reflects a preventive health-seeking behavior that may be leveraged in community-
based cardiovascular risk reduction strategies. If integrated appropriately, complementary therapies such as
cupping could serve as supportive components within broader lifestyle modification programs that include diet,
physical activity, and stress management. Importantly, integration into formal health systems would require
stronger evidence derived from randomized controlled designs and longitudinal follow-up.

Several limitations must be acknowledged. The single-group pre—post design without a control group
limits causal inference and makes it difficult to exclude placebo effects or regression to the mean. The relatively
small sample size reduces statistical power and may obscure subtle effects. Additionally, the predominance of
young, non-hypertensive participants constrains generalizability to older or clinically hypertensive populations,
where physiological responses might differ. The study also assessed only short-term changes immediately after
intervention, thereby not capturing potential delayed or cumulative effects of repeated sessions. Finally,
unmeasured confounding factors such as dietary intake, stress levels, sleep patterns, and prior physical activity
may have influenced blood pressure measurements.

Despite these limitations, this study contributes to the evolving discourse on integrative cardiovascular
care by providing structured empirical data on the acute hemodynamic effects of wet cupping therapy. The
findings underscore the importance of distinguishing between cultural popularity and clinical efficacy, while also
highlighting the need for more rigorous, adequately powered trials involving hypertensive populations and
longer follow-up periods. Future research should incorporate randomized controlled designs, biomarker analysis
(e.g., inflammatory markers or heart rate variability), and stratified analysis based on baseline blood pressure
status to clarify whether cupping therapy has a clinically meaningful role in non-pharmacological hypertension
management.

4. CONCLUSION

This study aimed to evaluate the role of wet cupping therapy as a non-pharmacological approach to
hypertension control by analyzing changes in systolic and diastolic blood pressure before and after intervention.
Among 32 participants, the mean change in systolic blood pressure was 1.09 + 8.20 mmHg and the mean change
in diastolic blood pressure was 0.31 = 7.06 mmHg. Although 38% of participants experienced a reduction in
systolic blood pressure, the overall differences were not statistically significant (p > 0.05). These findings
indicate that, in a predominantly young and normotensive population, a single session of wet cupping therapy
did not produce a significant acute reduction in systolic or diastolic blood pressure. The study contributes to the
evidence base by critically evaluating cupping therapy within a measurable hemodynamic framework rather than
relying solely on traditional or cultural justification. Future studies should involve larger hypertensive
populations and randomized controlled designs to determine long-term and clinically meaningful cardiovascular
effects. Additionally, integrating biomarker analysis and repeated intervention sessions is recommended to
clarify potential cumulative physiological benefits.

ACKNOWLEDGEMENTS

The authors would like to express sincere gratitude to all participants who voluntarily took part in this
study. Appreciation is also extended to the management and practitioners of Rumah Sehat Afiat Cinere for their
cooperation and support during data collection.

REFERENCES

[1] S. Sukri, Y. Palinggi, and L. Petrus Taliabo, “The influence of health education on the level of knowledge about
hypertension,” J. Promot. Reventif, vol. 7, no. 1, pp. 52-57, 2024, doi: 10.37251/jhiee.v1i2.1204.

[2] L. Cleven, J. Krell-roesch, C. R. Nigg, and A. Woll, “The association between physical activity with incident obesity ,
coronary heart disease , diabetes and hypertension in adults : A systematic review of longitudinal studies published
after 2012,” BMC Public Health, vol. 20, no. 726, pp. 1-15, 2020, doi: 10.1186/s12889-020-08715-4.

[3] R. E. K. Man, “Prevalence, determinants and association of unawareness of diabetes, hypertension and
hypercholesterolemia with poor disease control in a multi-ethnic Asian population without cardiovascular disease,”
Popul. Health Metr., vol. 17, no. 1, pp. 1-17, Dec. 2019, doi: 10.1186/512963-019-0197-5.

[4] Y. Kokubo and Y. Iwashima, “Higher blood pressure as a risk factor for diseases other than stroke and ischemic heart
disease,” Hypertension, vol. 66, no. 2, pp. 254-259, Aug. 2015, doi: 10.1161/HYPERTENSIONAHA.115.03480.

[5] C. C. Nwabuo, “Long-term cumulative blood pressure in young adults and incident heart failure, coronary heart
disease, stroke, and cardiovascular disease: The cardia study,” Eur. J. Prev. Cardiol., vol. 28, no. 13, pp. 1445-1451,
Nov. 2021, doi: 10.1177/2047487320915342.

The Role of Cupping Therapy in Non-Pharmacological Approaches to Hypertension... (Husnita Thamrin)



230

a ISSN: 3062-9632

[6]

[13]

[14]

[15]
[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

(23]

[26]
[27]

[28]

[29]

[30]
[31]

[32]

M. Burnier and A. Damianaki, “Hypertension as Cardiovascular Risk Factor in Chronic Kidney Disease,” Circ. Res.,
vol. 132, no. 8, pp. 1050-1063, 2023, doi: 10.1161/CIRCRESAHA.122.321762.

M. A. Valerio et al., “Comparing two sampling methods to engage hard-to-reach communities in research priority
setting,” BMC Med. Res. Methodol., vol. 16, no. 1, pp. 1-11, 2016, doi: 10.1186/s12874-016-0242-z.

H. M. Manukumar, “Novel T-C@AgNPs mediated biocidal mechanism against biofilm associated methicillin-resistant
Staphylococcus aureus (Bap-MRSA) 090, cytotoxicity and its molecular docking studies,” Medchemcomm, vol. 8, no.
12, pp. 21812194, 2017, doi: 10.1039/c7md00486a.

I. Degtiar and S. Rose, “A Review of Generalizability and Transportability,” pp. 501-524, 2023.

S. Midway, M. Robertson, S. Flinn, and M. Kaller, “Comparing multiple comparisons: practical guidance for choosing
the best multiple comparisons test,” Peer.J, vol. 8, pp. 1-26, 2020, doi: 10.7717/peerj.10387.

F. B. Agusto, M. L. Teboh-Ewungkem, and A. B. Gumel, “Mathematical assessment of the effect of traditional beliefs
and customs on the transmission dynamics of the 2014 Ebola outbreaks,” BMC Med., vol. 13, no. 1, pp. 1-17, 2015,
doi: 10.1186/s12916-015-0318-3.

H. Perkins, “Beyond techno-solutionism: Towards critical perspectives in environmental education and digital
technology. A critical-hermeneutic review,” Int. J. Child-Computer Interact., vol. 42, no. November, p. 100705, 2024,
doi: 10.1016/j.1jcci.2024.100705.

N. Popovic, T. Popovic, I. R. Dragovic, and O. Cmiljanic, “A Moodle-based blended learning solution for physiology
education in Montenegro: A case study,” Adv. Physiol. Educ., vol. 42, no. 1, pp. 111-117, Mar. 2018, doi:
10.1152/advan.00155.2017.

K. Sun, “Bridging the sustainability gap in rural health equity: Policy evaluation and transnational lessons from
Guizhou’s targeted medical assistance program,” Front. Public Heal., vol. 13, no. 2, p. 108, Jun. 2025, doi:
10.3389/fpubh.2025.1621223.

Y. KM and S. P. Gudur, “Strategic approaches to managing respiratory tract infection risk factors: A comprehensive
review,” Asian J. Hosp. Pharm., vol. 4, no. 1, pp. 1-8, Mar. 2024, doi: 10.38022/ajhp.v41i1.80.

E. Natalie et al., ““You’re actually part of the team’: A qualitative study of a novel transitional role from medical
student to doctor,” BMC Med. Educ., vol. 23, no. 1, pp. 1-10, 2023, doi: 10.1186/s12909-023-04084-9.

Y. J. Oh, J. Zhang, M. L. Fang, and Y. Fukuoka, “A systematic review of artificial intelligence chatbots for promoting
physical activity, healthy diet, and weight loss,” Int. J. Behav. Nutr. Phys. Act., vol. 18, no. 1, pp. 1-25, 2021, doi:
10.1186/512966-021-01224-6.

J. S. AlRahimi et al., “National heart center/Saudi heart association 2025 guidelines for cardiovascular diseases
prevention and risk A/assessment,” Saudi Med. J., vol. 47, no. 1, pp. 120-177, Jan. 2026, doi:
10.15537/sm;j.2026.47.1.20250578.

J. A. Pereira Barbosa et al., “Gastroprotective effect of ethyl acetate extract from Avicennia schaueriana Stapf &amp;
Leechman and underlying mechanisms,” Biomed. Pharmacother., vol. 112, p. 108582, Apr. 2019, doi:
10.1016/j.biopha.2019.01.043.

X. Wang, X. Zhang, J. Elliott, F. Liao, J. Tao, and Y.-K. Jan, “Effect of pressures and durations of cupping therapy on
skin blood flow responses,” Front. Bioeng. Biotechnol., vol. 8, no. 12, pp. 1-8, Dec. 2020, doi:
10.3389/fbi0e.2020.608509.

K. Medeiros et al., “Systolic and diastolic mechanics in stress cardiomyopathy,” Circulation, vol. 129, no. 16, pp.
1659-1667, Apr. 2014, doi: 10.1161/CIRCULATIONAHA.113.002781.

J. K. Limberg et al., “Assessment of resistance vessel function in human skeletal muscle: guidelines for experimental
design, Doppler ultrasound, and pharmacology,” Am. J. Physiol. Circ. Physiol., vol. 318, no. 2, pp. H301-H325, Dec.
2019, doi: 10.1152/ajpheart.00649.2019.

M. Pohl et al., “Keratin 34betaE12/keratin7 expression is a prognostic factor of cancer-specific and overall survival in
patients with early stage non-small cell lung cancer,” Acta Oncol. (Madr)., vol. 55, no. 2, pp. 167-177, 2016, doi:
10.3109/0284186X.2015.1049291.

F. Troisi et al., “Zero-fluoroscopy catheter ablation of right appendage focal atrial tachycardia in a pregnant woman,”
Clin. Pract., vol. 14, no. 3, pp. 946-953, May 2024, doi: 10.3390/clinpract14030075.

N. N. S. P. Verawati and W. Wahyudi, “Raising the issue of local wisdom in science learning and its impact on
increasing students’ scientific literacy,” Int. J. Ethnoscience Technol. Educ., vol. 1, no. 1, p. 42, Feb. 2024, doi:
10.33394/ijete.v1i1.10881.

G. Cera, A. Mlouk, E. Cera, and A. Shumeli, “The impact of entrepreneurship education on entrepreneurial intention. A
quasi-experimental research design,” J. Compet., vol. 12, no. 1, pp. 39-56, 2020, doi: 10.7441/joc.2020.01.03.

V. Schneider and A. Rohmann, “Arts in education: A systematic review of competency outcomes in quasi-experimental
and experimental studies,” Front. Psychol., vol. 12, no. April, pp. 1-13, 2021, doi: 10.3389/fpsyg.2021.623935.

N. A. H. Samara, “Effectiveness of analogy instructional strategy on undergraduate student’s acquisition of organic
chemistry concepts in mutah University, Jordan,” J. Educ. Pract., vol. 7, no. 8, pp. 70-74, 2016, doi:
https://doi.org/10.7176/jep/10-14-16.

D. Herlo, E. Ambrosio, and P. Galcheva, “Analysis of the application of the group investigation learning model and its
influence on students’ critical thinking abilities on chemical elements in eastern Europe,” J. Eval. Educ., vol. 4, no. 4,
pp. 144-150, 2023, doi: 10.37251/jee.v4i4.785.

N. Suriani and M. S. Jailani, “Konsep Populasi dan Sampling Serta Pemilihan Partisipan Ditinjau Dari Penelitian
[Imiah Pendidikan,” IHSAN J. Pendidik. Islam, vol. 1, no. 2, pp. 24-36, 2023.

R. Karnia, “Importance of Reliability and Validity in Research,” Psychol. Behav. Sci., vol. 13, no. 6, pp. 137-141,
2024, doi: 10.11648/j.pbs.20241306.11.

S. Zinn, U. Landrock, and T. Gnambs, “Web-based and mixed-mode cognitive large-scale assessments in higher
education: An evaluation of selection bias, measurement bias, and prediction bias,” Behav. Res. Methods, vol. 53, no. 3,

Jou. Hea. Inn. Env. Ed, Vol. 2, No. 2, December 2025: 224 - 231



Jou. Hea. Inn. Env. Ed ISSN: 3062-9632 d 231

[33]

[34]

[33]

[36]

[37]

[38]

[39]

[40]

pp. 1202-1217, Jun. 2021, doi: 10.3758/513428-020-01480-7.

D. Nandari, A. A. M. Semariyani, and N. M. A. S.Singapurwa, “Chemical and microbiology analysis of salted
anchovies (Stolephorus sp.) in east denpasar traditional market,” SEAS (Sustainable Environ. Agric. Sci., vol. 4, no. 2,
pp. 120-129, Nov. 2020, doi: 10.22225/seas.4.2.2621.120-129.

S. Kara, “The impact of teacher-generated quizzes of raz-kids in cultivating primary school students’ reading skills,”
Arab World English J., vol. 15, no. 4, pp. 110126, 2024, doi: 10.24093/awej/vol15n04.8.

A. Cheng et al., “Resuscitation education science: Educational strategies to improve outcomes from cardiac arrest: A
scientific statement from the american heart association,” Circulation, vol. 138, no. 6, pp. 82—-122, Aug. 2018, doi:
10.1161/CIR.0000000000000583.

A. J. Kroopnick and E. C. Miller, “Approach to altered mental status in pregnancy and postpartum,” Semin. Neurol.,
vol. 44, no. 06, pp. 695-706, Dec. 2024, doi: 10.1055/s-0044-1788977.

E. Crawley, A. Hosoi, G. Long, T. Kassis, W. Dickson, and A. Mitra, “Moving forward with the new engineering
education transformation (NEET) program at MIT - building community, developing projects, and connecting with
industry,” in 2019 ASEE Annual Conference & Exposition Proceedings, ASEE Conferences, 2019. doi: 10.18260/1-2--
33124.

K. S. Diasti, C. T. Murniati, and H. Hartono, “The implementation of KWL strategy in EFL students ’ reading
comprehension,” J. English Teach., vol. 9, no. 2, pp. 176—185, 2023, doi: 10.33541/jet.v9i2.4676.

H. T. U. N. Muthukumarana and R. V. S. P. K. Ranatunga, “Utilizing digital health technologies to improve patient
experience and care quality in global healthcare: A systematic review,” Int. J. Digit. Heal. Telemed., vol. 1, no. 2, pp.
1-14, Sep. 2025, doi: 10.51137/wrp.ijdht.2025.hmui.45903.

Y. Y. Tang, Z. Cui, and T. H. Kim, “The effects of scapular stabilization exercises accompanied by spine stabilization
exercises using an unstable surface on muscle activities for subjects with scapular winging,” Int. J. Hum. Mov. Sport.
Sci., vol. 11, no. 1, pp. 77-87, 2023, doi: 10.13189/saj.2023.110110.

The Role of Cupping Therapy in Non-Pharmacological Approaches to Hypertension... (Husnita Thamrin)



